Background: To investigate the relationship between bone mineral density (BMD) and race in the different race of old population living in Mianyang, a region in West China.
Introduction
Osteoporosis is the decrease of bone mineral content in the whole body and the degradation of bone microstructure, a degenerative disease of bone which leads to the increase of bone fragility and fracture risk [1, 2] . Bone mineral density (BMD) is often used as criteria for diagnosis and therapeutic efficacy for osteoporosis in clinic. There are many detection methods of BMD, in which the dual energy X-ray bone density detection, whose test results are the gold standard for the diagnosis of osteoporosis, is widely used and recognized [3] [4] [5] [6] . With the increase of population aging, osteoporosis has become a public health problem with a high incidence, a wide range of people, complex risk factors and serious consequences [7] [8] [9] [10] [11] . There are many risk factors for osteoporosis, including age, bad habits and so on, but the relationship between osteoporosis and race remains unclear [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . The purpose of this study, therefore, was to analyze the BMD data in the Han, Tibetan, Qiang and Hui people of Mianyang city and to further explore the relationship between osteoporosis and race.
Materials and Methods

Detected objects
The detected objects were 5039 (1895 male and 3144 female) volunteers aged over 50 years from urban, suburban and rural areas of Mianyang, and their races covered Han, Tibetan, Qiang and Hui. The study was also approved by the Ethics Committee of the Third People's Hospital of Mianyang City.
Detection methods and diagnostic criteria
BMD of the lumbar spine 1-4 (L1-L4), left femoral neck (FN) and Ward's Triangle were detected using dual energy X-ray bone density detector (American General Co.) according to the manufacturer's instructions and the previous studies [3] [4] [5] [6] 17] .
Statistical analysis
Statistical analysis was performed with the SPSS software system (SPSS for Windows, version 13.0; SPSS Inc., Chicago, IL). The measurement data were expressed as mean ± SD. Moreover, the comparisons between different groups were examined by with Student's t test or one-way analysis of variance followed by post hoc tests when appropriate. A significant difference was defined as p< 0.05.
Results
According to age, BMD in the male was compared among different races
In different age groups (50-59 years old, 60-69 years old, 70-79 years old, above 80 years old), BMD in male was compared among different races. Our results showed that the level of BMD in Han people from different age groups was higher than that in Hui, Tibetan and Qiang people. In addition, BMD in Hui was greater than that in Qiang and Tibetan; BMD in Qiang was remarkably higher than that in Tibetan (P<0.05) ( Table 1 ).
According to age, BMD in the female was compared among different races
In different age (50-59 years old, 60-69 years old, 70-79 years old, above 80 years old), BMD in female was compared among different race. The study revealed that in different age groups, BMD in Han people was higher than that in Hui, Tibetan and Qiang people. Furthermore, BMD in Hui was more than that in Qiang and Tibetan while BMD in Qiang was greater than that in Tibetan (P<0.05) ( Table 2 ).
Discussion
In this study, BMD in Han, Tibetan, Qiang and Hui people living in Mianyang was compared. According to their gender and age, our results suggested that BMD in Han people was higher than that in Hui, Tibetan and Qiang people; BMD in Hui was more than that in Qiang and Tibetan; BMD in Qiang was greater than that in Tibetan.
BMD is an important indicator of bone quality, and it is used as a clinical index for the diagnosis of osteopenia and osteoporosis [18] .
The diagnostic criteria for osteopenia and osteoporosis are generally diagnosed with the comparison of peak bone mass in the same race group, and the mean values of the BMD in peak bone mass and the people be tested is known as T values. According to the diagnostic criteria recommended by WHO: The T value ≥ -1.0 (standard deviation, SD) was diagnosed as normal bone mass, T value between -1.0 SD and -2.5 SD was diagnosed as osteopenia and T value ≤ -2.5 SD was diagnosed as osteoporosis. But this standard is formulated in accordance with the western developed countries, not all countries in the world adopt the above standards. The standard that China's most industry experts recommend is different from WTO: T value between -1.0 SD and -2.0 SD was diagnosed as osteopenia and T value ≤-2.0 SD was diagnosed as osteoporosis. The diagnostic criteria for osteopenia and osteoporosis were higher than that of WHO, but the specificity was poor. Not all countries in the world adopt WHO standards, in addition to considering the living environment and the level of the relevant, the national factors are also considered. BMD of different national groups have differences, which have been recognized by level of development and national medical standards. [18] [19] [20] . At the same time, reports about the prevalence of osteoporosis were very different, and this difference may also be related to the race groups in the population.
In addition to suggest that BMD and race are related, the study has following significance. First: the results of this study showed that the relationship between the BMD and the four different race groups in Mianyang and BMD of the order from high to low is Han, Hui, Qiang and Tibetan. Second, although people in Mianyang live in the same district, different nationality lives relatively concentrate (For example, there are Hui Autonomous Township, Qiang Autonomous County and Tibetan Autonomous Township). The Hui Autonomous Township and the Han nationality have no significant difference in altitude and climate, Qiang Autonomous County's elevation is higher than that of Han habitat (the temperature is relatively lower), and the Tibetan Autonomous township seats near the Northwest Plateau of Sichuan Province. BMD differences between different race groups may be related to the climate and elevation of the living area, which can be confirmed using the same race groups living in different environment [16] . Third, the living habits of different nation are different. Han population living habit was no special, the Hui people are generally vegetarian, Qiang and Tibetan people eat more beef and mutton. Differences in BMD between different races may be lifestyle-related.
Limitations
There are some limitations in this article. Firstly, for epidemiological investigation, sample size was small. But, in Chinese, people are not paying enough attention to prevention and treatment of osteoporosis, fewer people have bone mineral density tests, therefore, it was difficult to conduct a large sample of related studies and no participant was exclude. Secondly, there is a big difference between the numbers of subjects in the compared groups (Han=178, Tibetan=8, Qiang=9, Hui=7), this might affect the results of the analysis; however, they were minority and it was difficult Get more Han, Tibetan, Qiang participants.
Conclusion
In the study, BMD of four race groups in Mianyang were compared, the results showed that BMD is race-related, and national differences may be related to genetics, living area and their diet. Factors caused BMD differences in different races need to be further confirmed.
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